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Answer all FOUR (4) questions 


NOTE: There is internal choice within questions ONE (1), TWO (2) and THREE (3). Both parts of 


question FOUR (4) must be answered 


All questions are of equal value 
Where appropriate, use illustrations to support your answers 


QUESTION 1: Fundamentals (30 minutes) 


Answer Three (3) of the following Six (6) topics 


a) 


b) 


c) 


d) 


e) 


f) 


When examining ecological phenomena, what is the difference between induction and 
deduction within the context of the scientific method? 


Why are randomisation and replication important in the conduct of an ecological survey or 
experiment? 


Under what circumstances is it sometimes impossible to include replication in an ecological 
survey? 


What is defined as a procedural control in relation to the conduct of ecological experiments? 
In answering this question, suggest an example of a procedural control. 


What is the value of conducting a pilot study before undertaking an ecological survey or 
setting up a manipulative experiment? 


What is the trilemma of Realism, Precision and Generality within the context of ecological 
research? 


QUESTION 2: Sampling (30 minutes) 


Answer Three (3) of the following Six (6) topics 


a) 


b) 


c) 


You have been asked to assess species diversity and abundance in a moss community on a 
one-quarter hectare piece of land. Explain how you would go about determining the 
appropriate quadrat size and then the number of quadrats to use. 


Describe the difference between density and frequency. When assessing clonal vegetation 
types, why might you choose not to use frequency as a measure of abundance? Explain two 
methods for considering measures of abundance for a vegetative grass species that spreads 
via underground rhizomes. 


Three commonly recognised methods of capture-mark-recapture sampling of animal 
populations are the Petersen Method (also known as the Lincoln Index), the Schnabel Method 
and the Jolly-Seber Method. Give an account of the similarities and differences between 
these methods. In doing so, make particular mention of the assumptions that underpin their 
use. 
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d) 


e) 


f) 
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From the point of view of sampling, strip transects are analogous to quadrats. In general, 
when using quadrats to sample a plant or animal population, the sample unit is relatively 
small and it is usually assumed that all individuals within its bounds will be detected and 
counted. However, this may not always be the case, particularly in relation to the use of 
survey strips (transects) on a broad scale. To overcome possible problems associated with 
detectability in such instances, line transect sampling can be used instead of strip transect 
sampling. Give a brief account of the use of line transect sampling and explain why it is 
superior to strip transect sampling. 


Give a brief account of one of the two commonly-used removal methods that can be applied 
to sampling animal populations, namely catch-per-unit-effort (CPUE) sampling and change-in- 
ratio sampling. 


In conducting community inventories or studies on the distributions of species, the recording 
of presence/absence information can be corrupted by the fact that detection of the target 
species is almost certainly imperfect. This problem can be overcome by constructing the 
sampling protocol in such a way that the data collected can be used to determine an unbiased 
estimate of species occupancy rather than a simple, naive underestimate of 
presence/absence. Explain how this would be done and, in doing so, comment on the 
relationship between occupancy and detection. 


QUESTION 3: Data Analyses (30 minutes) 


Answer Three (3) of the following Six (6) topics 


a) 


b) 


Hypothesis testing has long been recognised as a cornerstone of the scientific method. 
Peculiar to this method is that it is founded upon the idea of falsification, which means that no 
scientific hypothesis can ever be tested and established as being true. Application of the 
method requires that a null hypothesis be formulated in relation to the proposed hypothesis 
of interest and that the null hypothesis rather than the hypothesis be tested, and either 
accepted or rejected. Associated with the hypothesis testing process are two types of 
statistical error, referred to as Type | error and Type II error. Explain the circumstances under 
which these errors are likely to arise. Further, comment on the consequences of committing 
either of these two types of error. 


It is thought that if some species of plant are grown at high densities, they respond by 
producing smaller seeds. A study is conducted on a particular species to test this hypothesis, 
with the average weight of seeds collected from a random selection of plants found growing 
at different densities being related to density, first with a bivariate plot (see figure below) and 
then by the fitting of a simple linear regression to these data. 
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c) 


d) 


e) 


Seed weight 
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Assuming from the bivariate plot that fitting a simple linear regression to these data was a 
suitable approach to take, a null hypothesis needed to be tested as part of this process. What 
would this null hypothesis be? Further, testing the null hypothesis resulted in the following 
statistical outcome: F113 = 111.51, P <0.0005. What interpretation can be placed on this 
outcome? 


The equation for the linear regression fitted to these data was: 
SEEDWGHT = 311.9 — 0.688PLANTDEN 


where, SEEDWGHT = the average seed weight and PLANTDEN = plant density. What are the two 
coefficients in this equation, and how can these be interpreted with regard to the relationship 
between average seed weight and plant density. Further, two other statistics can be 
calculated in relation to fitting this regression. These are r° = 0.86 and its square-root, r = - 
0.93. What information do these two statistics convey about the relationship between 
average seed weight and plant density? 


Following the conduct of a oneway analysis of variance (ANOVA) in which the outcome was 
the rejection of the null hypothesis of no difference between treatment (group) means, a 
researcher may wish to investigate further where the actual differences between these 
treatments might lie. This would involve some sort of comparison of particular treatment 
means. What options are available for doing this? 


When would you use an analysis of variance (ANOVA) to test hypotheses in ecology? Beyond 
the oneway design, what scope for experimental design does this general analysis method 
offer? 


In comparison with what is called ordinary least squares regression analysis, what is involved 
with conducting a logistic regression analysis? In answering this question, compare the data 
types associated with these two methods of analysis. Further, discuss the issues of hypothesis 
testing and interpretation of the outcomes in relation to using these two methods of analysis. 
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f) 
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The larvae of a fly tunnel within eucalypt leaves and suffer mortality from two main sources: 
birds peck open the mines and eat these larvae, and the larvae of small wasps (parasitoids) 
feed internally on the fly larvae and then pupate within the leaf mines. The fate of the larvae 
in 200 leaves picked from the top, middle and bottom of randomly selected trees was as 
follows: 


TOP MIDDLE BOTTOM 
Healthy larvae 9 41 18 
Healthy pupae 11 23 6 
Parasitoid pupae 8 19 24 
Eaten by birds 15 20 6 


The data in this contingency table were analysed using a chi-square statistic. State the null 
hypothesis that was tested here and decide whether or not it was accepted or rejected given 
that the outcome of the test of this null hypothesis was x2 = 23.40 on 6 d.f., P <0.001. 
Interpret this outcome in relation to what was observed in the three strata used in the 
sampling design. 


QUESTION 4: Impact Assessment (30 minutes) 


a) 


b) 


The EPBC Act (1999) is the federal legislation that guides environmental impact assessments 
in Australia. What are the nine areas of national environmental significance to which the 
EPBC Act applies? 


An impact study has been carried out to assess the effect of a dirt bike track through an area 
of native forest on native hopping mice. Much of the vegetation has been cleared, the tracks 
have compacted the soil throughout the site and bikes are present five days out of seven each 
week. Results of the study indicate that there have been no discernible effects of the track 
development and bike activity. However, there has been no sampling undertaken anywhere 
else but at the track site, either before or after the site was developed. Why might this 
outcome be suspect? Describe an experiment that could have been undertaken to effectively 
test whether or not a real impact might have occurred. In doing so, include how you might 
assess the abundance of the hopping mice. 


PLEASE REMEMBER: This examination question paper MUST BE HANDED IN. 
Failure to do so may result in the cancellation of all marks for this examination. 


Your NAME and STUDENT NUMBER on the first page will confirm your paper has been handed in 
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